Ultrastructural Changes and Methylation of Human Oocytes Vitrified at the Germinal Vesicle Stage and Matured in vitro after Thawing.
The study aimed to assess the effect of in vitro vitrification and maturation on the nuclear configuration, cytoplasmic maturation and global DNA methylation pattern of human germinal vesicle (GV) stage oocytes. Human oocytes from infertile women were randomly assigned to one of 3 groups: (i) metaphase II (MII) oocytes matured in vivo (vivo-MII, n = 56) as controls; (ii) MII oocytes matured in vitro (vitro-MII, n = 106); and (iii) MII oocytes that were vitrified at the GV stage, warmed and matured in vitro (cryo-MII, n = 122). All MII oocytes were fixed and immunofluorescence staining for spindle, chromosome, mitochondrion and cortical granules (CGs) were performed; examination was done using immunofluorescence laser scanning confocal microscope. The expression of 5-methycytosine in these MII oocytes was also assessed. No significant difference was observed between vitro-MII and cryo-MII groups with respect to oocyte maturation rate (72.4 vs. 78.3%). No significant differences were observed in the distribution of mitochondria, migration of CG and global DNA methylation pattern among the 3 study groups. However, the abnormal configuration of spindle and chromosome was significantly higher in cryo-MII group (78.9 and 84.2%) as compared to that in the vitro-MII (45.0 and 50.0%, p < 0.05) and vivo-MII groups (27.3 and 36.4%, p < 0.05). GV oocytes appeared to resist vitrification and retain their potential for maturation to MII stage oocytes after thawing. However, GV oocytes vitrification combined with in vitro maturation could affect the organization of spindle and chromosome.